Mechanical interactions of mouse mammary gland cells with collagen in a three-dimensional construct.
An effort to understand the development of breast cancer motivates the study of mammary gland cells and their interactions with the extracellular matrix. A mixture of mammary gland epithelial cells (normal murine mammary gland), collagen, and fluorescent beads was loaded into microchannels and observed via four-dimensional imaging. Collagen concentrations of 1.3, 2, and 3 mg/mL were used. The displacements of the beads were used to calculate strains in the 3D matrix. To ensure physiologically relevant materials properties for analysis, the collagen was characterized using independent tensile testing with strain rates in the range of those measured in the cell-gel constructs. 3D elastic theory for an isotropic material was employed to calculate the stress. The technique presented adds to the field of measuring cell-generated stresses by providing the capability of measuring 3D stresses locally around a single cell and using physiologically relevant materials properties for analysis. The highest strains were observed in the most compliant matrix. Additionally, the stresses fluctuated over time due to the cells' interaction with the collagen matrix.